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Abstract
Background: To determine the diagnostic Accuracy of Focused Assessment Sonography for Trauma (FAST) and
repeated FAST in the patients with blunt abdominal trauma.
Methods: In this retrospective study we collected the data of all patients from September 2007 to July 2011 with
gastrointestinal injury. The intraoperative outcome was compared with FAST technique and the repeated or
delayed sonography.
Results: A total number of 1550 patients with blunt abdominal trauma underwent FAST in a period of 4 years in
our hospital. Eighty-eight (5.67%) patients were found to have gastrointestinal injury after exploratory laparotomy.
Fifty-five (62.5%) patients had isolated gastrointestinal injury and 33 (37.5%) patients had concomitant injury to the
other solid organs. In those with isolated gastrointestinal injury, the sensitivity of FAST was 38.5%. Repeated
ultrsonography was performed in 34 patients with false negative initial FAST after 12-24 hours. The sensitivity of
repeated ultrasonography in negative initial FAST patients in detection of gastrointestinal injury was 85.2% (95% CI,
68.1%, and 94.4%).
Conclusion: Repeated sonography after 12 to 24 hours in patients with negative initial FAST but sustain
abdominal symptom can facilitated a diagnosis of GI tract injury and can be as effective method instead of
Computed tomography in developing country.
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Background
Trauma is the most common cause of mortality in 1-45
year’s age group [1]. Currently ultrasonography (US) is
the primary method of screening patients with blunt
abdominal trauma (BAT) worldwide [1-3]. Focused
Assessment Sonography for Trauma (FAST) has been
previously described for the evaluation of blunt abdom-
inal trauma to observe the presence of free fluid in the
abdomen or pelvis [4].
Although in some of the previous published literature
they believe that it is rare to see false-negative results
when screening with US (1%) [5,6]. It seems that screen-
ing BAT with FAST will lead to under diagnosis in
some abdominal injuries such as; retroperitoneal (pan-
creatic and adrenal), vascular injuries and diaphragmatic
rupture that may have a negative impact on the patients
outcome [7].
Due to subtle findings FAST has been reported to be
of less value in detection of bowel and mesenteric inju-
ries [8]. Although it is uncommon to develop hollow
visceral organ injury after BAT but they are very impor-
tant to diagnose, because there is no conservative treat-
ment for these types of injuries and all of the patients
with such injuries even in unequivocal cases, they need
to undergo operative intervention [9]. According to the
previous reports the morbidity of gastrointestinal tract
injury is mostly related to delays diagnosis [10].
Because of less availability of computed tomography in
developing country, the purpose of our study was to
determine the role of repeated abdominal US in the
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viscous organ injury in patients with BAT. To our best
knowledge this is the first report evaluating the role of
repeated abdominal sonography to determine and
reduce missed gastrointestinal injury by FAST
technique.
Methods
This retrospective study was started from September
2007 to July 2011. On thousand five hundred and fifty
emergency ultrasonography with FAST technique were
performed in our University hospital in order to detect
free intra-abdominal fluid as an indicator of intra-abdom-
inal organ injury in-patient with BAT (Figure 1, 2).
The outcome of FAST technique and the data regard-
ing type of abdominal injuries were obtained by retro-
spectively going through patient’s operation notes. After
retrospectively reviewing the operation record of 1550
BAT patients, 88 were found to have gastrointestinal
injury. This study was performed in Imam training Uni-
versity Hospital that serves as the only trauma referral
center in our provenance. University review board and
ethic committee approved the study.
All the injured patients were referred to our center,
maximum one hour after trauma and US examination
was performed during first 30 minutes of admission.
Examination was performed by one radiologist in the
department of radiology at the emergency room. FAST
technique was performed by using Sonoline G 40 ultra-
sound devise (Siemens, Germany) with 3.5-5 MHZ con-
vex transducer. Six areas of the abdomen were
examined to detect free fluid; left upper quadrant
(LUQ), Morrison pouch, right upper quadrant (RUQ),
pelvis, right and left para-colic gutters.
Abdomen and pelvic spiral Computed Tomography
(CT) Scan examinations were performed only with IV
contrast (Toshiba; X-vision scanner) in 39 patients with
BAT and negative FAST after 12-24 hours due to worsen-
ing of clinical problem but stable hemodynamic condition.
Spiral CT scans were performed with 10-mm collima-
tion and a table speed of 10 mm/sec. Images were
reconstructed at 7-mm intervals. In adults, a total of
120 ml of Iohexol (Omnipaque, 300 mg/50 cc) was
administered intravenously at a rate of 3-4 ml/sec.
Another experienced radiologist interpreted all of the
abdominal CT scans.
The routine protocol in our center is that every patient
with suspected abdominal trauma should undergo FAST.
Except for those patients that further delaying to inter-
vene to undergo FAST is not possible and the patients
need to directly go to the operation room. Those patients
with unstable hemodynamics and observable fluid in the
peritoneal cavity should immediately undergo laparotomy.
Patients with stable hemodynamics and positive sonogra-
phy will undergo conservative management and close
observation.
Figure 1 Longitudinal sonogram show free fluid (arrow) associated with Ileal perforation in pelvic cavity.
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are not followed by any other diagnostic methods. But
in those patients with negative FAST and constant
abdominal pain and stable hemodynamic due to short-
age of intravenous contrast material in our center they
have to undergo repeated FAST after 12 to 24 hours.
The results of FAST technique were compared with
surgical results. Statistical analysis was performed to
determine the sensitivity and 95% confidence interval
were calculated and used for determining the diagnostic
accuracy.
Results
Out of 1550 patients with BAT a total number of 352
patients (44%) underwent operation. Eighty- eight
(5.67%) patients had gastrointestinal injury in explora-
tory laparotomy (66 (75%) were male and 22 (25%) were
female).
The mean age was 28.9 ± 16.5 years (Age range: 3-80
Years). Seventy-one (80.6%) patients had abdominal ten-
derness during primary physical examination. Forty-
seven (53%) patients had stable hemodynamic condition
and 41 (46.5%) patients were hypotensive at the time of
US examination.
Fifty-five (62.5%) patients had isolated gastrointestinal
injury and 33 (37.5%) patients had concomitant injury
to the other solid organ such as spleen (n = 14), liver
(n = 13), Diaphragm (n = 2), Pancreas (n = 2) and kid-
ney (n = 2).
Emergency US with FAST technique was positive for
free fluid in 49 (55.6%) patients (True positive) and was
negative (false negative) in 39 (44.3%) patients with gas-
trointestinal injury.
From 49 patients with true positive FAST, 28 (57.1%)
patients had solid organ injury concomitant with bowel
injury and 21 (42.8%) patients had isolated gastrointest-
inal injury. A total of 55 (62.5%) out of 88 patients had
isolated bowel injury; FAST exam was positive only in
21 (38.1%) patients (True positive) and was negative in
34 (61.8%) patients. In 34 patients with isolated gastro-
intestinal injury FAST was negative for free fluid (False
negative).
In 39 (44.3%) patients with BAT that the result of
emergency US did not show free intra peritoneal fluid
in 34 patients, the underwent conservative management
and after 12-24 hours serial physical examination
showed abdominal tenderness and guarding and wor-
sening of abdominal pain. Upon repeated ultrasonogra-
phy there was free intra-peritoneal fluid in 29 patients
and negative results in 10 patients. All those patients
(39 patients) underwent abdominal and pelvic CT,
which revealed hollow viscous organ injury in 24
(61.5%) patients. In 15 (38.4%) patients CT examination
did not show gastrointestinal injury (false negative) all
Figure 2 Ultrasonogram revealed free fluid in the paracolic gutter (right) and perisplenic (left).
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tained guarding and unstable hemodynamic condition.
The sensitivity of FAST for detection of gastrointest-
inal injury in those patients with isolated gastrointestinal
injury, the sensitivity was 38.5% (95% CI, 23.2%, and
53.7%).
From 34 patients with negative initial FAST the
repeated ultrasonography revealed free fluid in 29
patients and was negative in 5 patients then the sensitiv-
ity of repeated ultrasonography in negative initial FAST
in detection of gastrointestinal injury was 85.2% (95%
CI, 68.1%, and 94.4%).
The sensitivity of CT for the detection of specific sign
of gastrointestinal injury such as free air and bowel
thickening in the entire study group was 61.5% (95% CI,
.44.6%, 76.1%).
The distribution of gastrointestinal injury in these 88
patients is presented in table 1 and distribution of con-
comitant solid organ injury is presented in table 2.
Discussion
Rapid diagnosis and treatment of abdominal injury is an
important step to prevent death in BAT patients [1].
Physical examination is frequently unreliable in the
setting of acute trauma [11].
Many of the previous reports show that emergency
ultrasound is effective in diagnosis of hemo-peritoneum
[1,12-14]. Now FAST technique has gained popularity
and is been accepted as a diagnostic modality for evalua-
tion of patients with trauma [1,10-15]. Our previous
experience showed that sensitivity of FAST in the diag-
nosis of BAT is 95.4%[1].
MacGahan et al reported free fluid in only three
patients with isolated bowel and mesenteric injury in a
series of 500 trauma patients [7]. There are several arti-
cles pointing that some important abdominal organ
injury can be missed by ultrasonography. Dolich et al
reported a large number of abdominal injuries (33%),
which required operation and were missed in US exami-
nation [16].
Shanmuganathan et al showed that 34%(157 patients)
of 467 patients with BAT had no free fluid in emergency
US [13]. He studied more than 11,000 patients with
BAT and concluded that the FAST technique may fre-
quently miss patients with surgically correctable injuries.
Previous reports are indicative of a limited value for
FAST in the diagnosis of certain type of injuries such
as; diaphragmatic rupture [17], pancreatic [15] and
mesenteric injury [18-20].
MacGahan JP et al demonstrated a sensitivity of 44%
for diagnosis of isolated gastrointestinal injury by FAST
[21]. They also showed that free abdominal fluid was
not detected in the majority of patients with isolated
bowel and mesenteric injury. Observation, serial physical
abdominal examination, Clinical suspicion for bowel and
mesenteric injury and CT can all be of help to diagnose
intra-abdominal organ injuries.
In our study 39 patients with negative initial US
examination and persistent abdominal pain and tender-
ness underwent repeated ultrasonography after a period
of 12-24 hours. Repeated US detected free intra-perito-
neal fluid in 29 patients.
Diagnosing gastrointestinal trauma is difficult based
on emergency rooms physical examination [19-21] and
necessitates using other imaging modality such as CT
scan [22,23].
CT has been reported to have a sensitivity ranging
from 93-100% in detection of bowel and mesenteric
injury. Mirvis et al prospectively detected bowel and
mesenteric injury in 17 (100%) patients undergoing
laparotomy [22].
Atri et al showed that sensitivity of the three observers
in diagnoses of surgically important bowel or mesenteric
injury by CT scan ranged from 87%-95% [23]. They con-
cluded that multi-detector CT has high negative predic-
tive value and can accurately show important bowel or
mesenteric injuries.
Levine et al [24] reported that only bowel wall thick-
ening and free air were specific finding in the CT scan-
ning (Figure 3).
And other sign such as, free fluid are nonspecific not
reliable to differentiate between bowel and solid organ
injuries.
Table 1 table shows the distribution of gastrointestinal
injury in trauma
Location Number Total
Small bowel 71
Duodenum 7
Jejunum 36
Ileum 28
Large bowel 17
Ascending colon 3
Sigmoid colon 10
Transverse colon 4
Table 2 table shows the distribution of concomitant solid
organ injury is trauma patients
Location Number
Spleen 14
Liver 13
Kidney 2
Diaphragm 2
Pancreas 2
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trauma in our study is lower compare to other studies
[22,23,25], because they used multi-detector CT that is
more accurate in diagnosis of GI tract pathology.
McGahan JP et al reported that 49% of the patients
with gastrointestinal injury had concomitant injury to
other solid organs. The results of our study showed that
38% patients with blunt abdominal trauma had conco-
mitant solid organ injury.
In our study jejunum and ileum were the most com-
mon sites of gastrointestinal trauma respectively. The
most common solid organ injury concomitant with gas-
trointestinal trauma was spleen followed by the liver,
w h i c hw e r es i m i l a rt ot h er e p o r tb yR i c h a r d sJ Le ta l
[18].
The limitations of our study are; single detector CT
which can miss some of the intra-abdominal injuries,
the retrospective part of the study which we might have
missed some of the data in the records, patients with
subtle injury such as mild intestinal hematoma may not
show clinical symptom and could be missed because
they did not underwent repeated abdominal sonography,
Inability to calculate the specificity, positive predictive
and negative predictive value Since the small injuries
could not be seen and consequently are not going to the
be operated on.
It is difficult to diagnose gastrointestinal trauma when
FAST is performed immediately after admission. As is
shown in our report only 38.5% of the patients with free
f l u i di nt h ea b d o m e no ni n i t i a lF A S Th a di s o l a t e dg a s -
trointestinal trauma. We recommend performing a serial
US when CT is not available in-patient suspected of GI
trauma and persistent abdominal pain and tenderness,
which can reduce the risk of missing major intra-
abdominal injuries.
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